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Membrane computing, as an important branch of natural computing, focuses on 
computational models that are abstracted from the structure and function of living cells 
such as tissues or organs. After nearly 20 years of development, the field of membrane 
computing has made a lot of fruitful results. In theoretical research, there are some 
computational models equivalent to Turing machines that have been proposed. There 
are also a number of computational models have been presented that can solve NP hard 
problems in polynomial time. In practical applications, scientists have successfully 
applied membrane computing to the robot control mechanism, some system fault 
diagnosis, data modeling and other fields. 
Spiking neural P systems are a class of distributed parallel computing devices 
inspired from the way neurons communicate by means of spikes. Traditional spiking 
neural P systems apply the rules generally in a sequential way (an available rule can 
only be used once in a time unit) or exhaustive way (an available rule is used as many 
times as possible in a time unit). The spiking neural P systems with these two ways 
have got a lot of research, so this article considers a generalized method which is a 
“combination” of the sequential method and exhaustive method: if a rule is available in 
a time unit, it can be applied by the system randomly for any possible number of times. 
It has been proved that spiking neural P systems with a generalized use of rules can 
generate or recognize Turing computable set of numbers. In this work, we continue the 
study of spiking neural P systems with a generalized use of rules by considering these 
computing devices as language generators. Specifically, mark the moment that the 
output neuron emitted spikes as a character, thus constitutes the language generated by 
that system. The main work is as follows： 
First, the family of finite languages can be accurately characterized by 
constructing spiking neural P systems with a generalized use of rules in this work. And 

















spiking neural P systems with a generalized use of rules and the family of regular 
languages. The language generative power of spiking neural P systems with a 
generalized use is initially investigated.  
Second, in the case of allowing sufficient enough neurons, it was proved that 
spiking neural P systems with a generalized use of rules can characterize the family of 
recursively enumerable languages by using them to simulate register machines. 
Therefore, we can obtain the computational completeness of the systems in the end. 
Finally, based on spiking neural P systems with a generalized use of rules, given 
the decision form of integer factorization problem of a solution. 
In summary, this paper focuses on the language generative ability of spiking neural 
P systems with a generalized use. And finally proved that the calculate ability of the 
systems is equivalent to Turing machine. Also it can be proved to solve the problem of 
mathematics on the application. The research work of this paper not only enriched the 
theoretical study of the field of spiking neural p systems, but also laid a theoretical 
foundation for the subsequent research and practical application of its computational 
efficiency. 
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带有 d-分裂的细胞型膜系统（d 是大于等于 2 的一个限制常数），从计算的角度
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